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LZU

Lanzhou University

• Recent development on DAQ with APV25 readout
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DAQ Design and development

Design Diagram DAQ board
Comparison 
with MPD

Backplane board 
copied from INFN
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DAQ Test

Data transmission speed: 120MB/s when writing to memory 
Reaching the limit of Gigabit Ethernet.
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Test with a Detector

3 Alpha sources (Am-241), each 
illuminating the detector through a slit.
Two-dimensional strip readout with 167 
channels in each dimension.

A typical Alpha signal with 30 samples 

Position correction based 
on time information

FWHM =0.45mm

Position resolution 
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USTC

• uRWELL R&D
• VMM readout development
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The uRWELL detector

• Micro‐Resistive WELL (μRWELL) is a novel spark‐
protected Micro‐Pattern Gaseous Detector (MPGD) 
with a single well‐type amplification stage

• Resistive Electrode
• One-stage WELL pattern

• Suppress discharge
• Better gain uniformity
• Compact and high granularity
• Fabrication fast Typical structure of μRWELL detector

( Drift + μRWELL PCB = μRWELL )
Schematic of μRWELL PCB

μRWELL PCB: A stack of “readout PCB / insulating pre‐preg / DLC resistive layer / 
well‐type amplification structure”

A critical component of μRWELL PCB is DLC resistive electrode which is used to 
suppress the discharge.
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DLC resistive electrode

• We are collaborating with State Key Laboratory of 
Solid Lubrication, Lanzhou Institute of Chemical 
Physics, Chinese Academy of Sciences on DLC 
production.
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a DLC sample of 15cm×15cm, 
resistivity uniformity: ± 12%

Sigma/mean=12%
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New sputtering system

A New sputtering system (Hauzer 850) is ready to make larger area DLC samples.

Chamber size: Φ800mm×900mm
Best Sample size (up to): 500mm×500mm (Rigid substrate), 

500mm × 1900mm (Flexible substrate)
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2-D μRWELL PCB with DLC
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Performance

Efficiency vs Voltage

Efficiency > 90%

Rate capability

~ 100 kHz/cm2 for 8keV X-rays

Position resolution
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R&D on high-rate uRWELL

• High rate uRWELL aiming for > ~ 1 MHz/cm2 
• Collaborating with G.Bencivenni from INFN
• Two Approaches

– Double‐resistive layer
– Conductive‐Dashed Grid
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Double-resistive layer
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Conductive-Dashed Grid
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RD51 Common Project

• DLC based electrodes for future resistive MPGDs

USTC is organizing this project.
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Progress on copper coated DLC
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Conductive-Dashed μRWELL PCB



19

Performance
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Design of  a VMM-based FEE card 

• Two 140‐pin Hirose connector, four VMM chips  256 
channels

• 64 4‐channel ESDs (SP3004) for input protection
• HDMI with four high‐speed Differential pairs (~340Mbps 
bandwidth) for output.
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Design of  a DAQ board

• 8 HDMIs (8×256 channels),  scalable. 
• Receive and fan out the clock and trigger signal
• Both auto‐trigger and external trigger available.
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Integration and test

A Micromegas detector
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Signal with cosmic rays and X-rays


